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Ticosonde: Over 15 years of Balloon -
borne Water Vapor and Ozone Profiling
In Costa Rica

Ryan M. Stauffer, Anne Thompson, Rennie Selkirk, Holger
VOmel, Susan Strahan (current Pl), Jorge Andres DQaz and
the GasLab Team, and Ticosonde Collaborators: ‘ ..
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Talk Roadmap
AA Brief History of Ticosonde and Quick Facts

ATicosonde Water Vapor and Ozone Science

AData Caveats and Issues

1. Ozonesonde stratospheri c odropo
2. Water vapor drift relative to Aura MLS

AWhat s Next for Ticosonde?



The History of Ticosonde

A Soundings began during TCSP in July 2005 under
leadership ofHolger Vomeiwith launches at.a
Universidad Nacionglessica Valverde; UNA)
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A Monthly water vapor soundings as well as intensive [’1’ |

campaigns in Januadarch 2006 in conjunction with| | S AR ! | Y % )%
CRAVE, in Jubpugust 2006, and in Juugust 2007 ~ F &\

In conjunction with TC4
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A March 2011: New FRennie Selkirksounding prograng ‘ \
moved to Universidad de Costa Rica (UCR) GasLa

under Jorge Andres Digaavhere it continues today  Ticosonde workshop and visit to GasLab in March 2

A Current Pl Susan Strahan. Launching Bzonesondes
per month, and 1 CFH water vapor sonde per month
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Ticosonde Quick Facts

A Ozonesonde Profiles (SHADGHY
A CFH Water Vapor Profiles (NDACRQ):

A Only longterm in-situ tropical (10 N) water vapor sounding data set in
existence

A Cryogenid=rostpointHygrometer (CFH) water vapor soundings are currently
coordinated with SAGE IlI/ISS occultations

A Featured annually in thAMS State of the Climate Report

A Website: https://acdext.gsfc.nasa.gov/Projects/Ticosonde/index.html

4
Stauffer Ticosonde, SAGE [lIl/ISS STM



Ticosonde Ozone and Water Vapor Science



Ticosonde Water Vapor

A Thein-situwater vapor profiles Costa Rica H,0_ Mixing Ratio (ppmv)
help characterize tropical dynamics
with unmatched vertical resolution

A Figure on right shows monthly8 54 &
climatology andaold-point 0 v
tropopausetemperature < 22 3

. Y20 g

A The tropical water vapor tape = a
recorder is prominent, which =18 g
relates tropopause temperature t@g v -
stratospheric water vapor content 16 = =
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A Slanted mlnlmg and maxima Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

(arrows) quantifies the rate of Month

ascent of stratospheric air
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Ticosonde Water Vapor Clustering

A Taking a step beyond a simple ,

climatology, we can use a 2 22

clustering technique (self < s
organizing maps) to identify 3
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A Note that clusters 1 and 4 e
show profiles that are -

particularlydry andwet and £ 247

in the UT/LS o 22/

3 20}

A We can use these clusters to< 8|
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Identify how model and
satellite biases are related to
geophysical processes

/( N=42 (19%)
Cluster 2

(

N

/

8
H O Mlxmg Ratlo (ppmv)

10

N 48 (22%)
Cluster 4

4~ ‘ . 26
N=79 (36%) o~
Cluster 1 E 24
= Cluster x ~ |
H,0 Profiles % 22
S NI Bl AR NI —~wmo | 220
i All 20th %tile | g 18¢©
All 80th %tile
m— ——= 16
0 2 4 6 8 10 0
H_ O Mixing Ratio (ppmv)
2 —y ‘ . 26
Cluster 3 E 247
o 2271
o
( 3 20}
\ 7 E 8
' S — 16
2 8 10 0

4 6
H20 Mixing Ratio (ppmv)

Stauffer Ticosonde, SAGE [lIl/ISS STM

6
H O Mlxmg Ratio (ppmv)

( |

10



Ticosonde Ozone

A Maximum tropospheric ozone in
July to October 20
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Costa Rica Monthly Ozone

A Minimum tropospheric ozone in
November to February

A The greatest troposphericO
amounts occur during the wet
season, and the lowest
tropospheric Qoccurs during the =
dry season <

tude (km)

O3 Mixing Ratio (ppbv)

A This is atypical compared to other 2 |— & — |
0 ! ! ! ! ! ! ! ! !

SHADOZ stations. Anotherozone 1., popyMar AprMay Jun Jul AugSep Oct NovDec Jan
paradox?? Month
on
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Data Caveats and Issues



Ozonesonde

ODro

of f

Comparisons with Aura MLS on MLS pressure levels. Red = sonde higher, Blue = sonde lower
Costa Rica Ozonesonde Satellite Comparlsons
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Gl obal Ozonesonde oDro

A The dropoff issue is not
unigue to Costa Rica. Over
a dozen sites, which
similarly use one of the
two major ozonesonde
manufacturers, are

affected —)

A The largest low biases are
found in the stratosphere
and are 510% or more

A Itis critical to be aware of
this issue if using
Ticosonde ozone to
validate stratospheric
satellite measurements



